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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a gas fuel 
supplying apparatus for safely stopping gas fuel 
equipment even after pressure in a decompressor 
becomes abnormal shutting itself ofF, and for easily 
restarting the gas fuel equipment when the function of 
the decompressor is restored. 

SOLUTION: The gas fuel supplying apparatus 100 for g 
supplying a high-pressure gas fuel to an internal 
combustion engine or gas fuel equipment 7 such as a 
fuel cell via the decompressor 3 comprises: a pressure ^ 
sensor 6 at a decompression chamber side 3a in the 
decompressor 3; cutpfF valves 2, 4 at the upstream and 
downstream sides of the decompressor 3. When 
pressure at the decompression chamber side 3a in the 
decompressor 3 becomes a specific pressure or more, 
the two cutoff vales 2, 4 are simultaneously broken, the 
cutoff valve 4 at the downstream of the decompressor 3 
is opened first when the gas fuel equipment 7 is 
restarted, and the cutoff valve 2 at the upstream of the 

decompressor 3 is opened later when the pressure in the decompression chamber side 3a is 
less than a prescribed pressure. 
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, * NOTICES * 

I 

I JPO and INPIT are not responsible for any 

damages caused by the use of this translation. 

1 .This document lias been translated by computer. So the translation may not reflect the original 
precisely. 

2.9MeaMe shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is a stop of a fuel gas feed unit and a start method of supplying fuel gas to fuel gas apparatus, 
When a presisure of the downstream of a pressure reducer which decompresses fuel gas is more 
than a predetermined pressure, a cutoff valve of the upper stream of said pressure reducer and 
the lower stream is intercepted, and supply of fuel gas to said fuel gas apparatus is suspended, 
At the time of a reboot of said fuel gas apparatus, said cutoff valve of the lower stream of said 
pressure reducer is opened wide, and supply of fuel gas to said fuel gas apparatus is started, 
A stop and a start method of a fuel gas feed unit opening said cutofF valve of the upper stream 
of said pressure reducer wide, and starting supply of fuel gas to said fuel gas apparatus when a 
pressure of the downstream of said pressure reducer falls to less than a predetermined 
pressure. 
[Claim 2] 

A pressure reducer which decompresses fuel gas, and a cutofF valve of the upstream arranged at 
the upstream of said pressure reducer. It is a fuel gas feed unit including a pressure sensor 
which detects a pressure between a cutofF valve of the downstream arranged at the downstream 
of said pressure reducer, and said pressure reducer and a cutofF valve of said downstream, and a 
control means which directs interception and opening of a cutofF valve of said upstream, and a 
cutofF valve of said downstream, 
Said control means, 

A fuel gas feed unit which will be characterized by carrying out the open directions of the cutoff 
valve of said upstream if a pressure which will carry out the open directions of the cutofF valve 
of said downstream, and will be detected by said pressure sensor if a seizing signal is inputted 
becomes below predetermined pressure. 



[Translation done.] 
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• . * NOTICES * 

I JPO and INPIT are not responsible for any 
• damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**3Me shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] 

This invention relates to the stop of a fuel gas feed unit and the start method of decompressing 
high pressure gas with a pressure reducer, and supplying to fuel gas apparatus, such as an 
internal-combustion engine or a fuel cell, as fuel gas, and relates to the stop of a fuel gas feed 
unit and the start method at the time of the pressure abnormality of a pressure reducer 
especially. 
[0002] 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
* damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] 

It is what intercepts fuel gas in the fuel piping system which supplies fuel gas to fuel gas 
apparatus which used high pressure gas as fuel conventionally, such as an internal-combustion 
engine and a fuel cell, at the time of the abnormalities of a pressure, The decompression 
chamber side of the pressure reducer which decompresses high pressure gas is equipped with 
the pressure sensor which detects the pressure of a decompression chamber, and when it 
detects that the pressure in a decompression chamber became more than the predetermined 
pressure, there is a fuel gas feed unit controlled to close the cutoff valve which is upstream of a 
pressure reducer. 
[0003] 

Although the safety valve which it had downstream from the decompression chamber operates 
and the inside of a decompression chamber is decompressed, also when a safety valve breaks 
down, the safeguard of the pressure reducer for fuel gas which intercepts the passage of high 
pressure gas by the cutoff valve of fuel is known (for example, refer to patent documents 1). 
When a defect occurs in the pressure regulation mechanism of a pressure reducer by a certain 
cause and the pressure in a decompression chamber becomes more than a predetermined 
pressure, this detects this with a pressure sensor and is intercepting the passage of high 
pressure gas by driving the cutoff valve of fuel. Impression of the high pressure gas to a low- 
pressure-pipes system can be prevented beforehand by this, and breakage of low-pressure- 
pipes parts can be avoided. When the safety valve is provided, the safety valve operates first, 
and the inside of a decompression chamber is decompressed, but also when a safety valve 
breaks down, the abnormal pressure in a decompression chamber is detected with a pressure 
sensor, and the passage of high pressure gas is intercepted by the fuel emergency trip valve. 
[0004] 

[Patent documents 1] 

JP,63-41 651 ,A (the 8th page, Drawing 2) 

[0005] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
* damages caused by the use of this translation. 

1 This docunrtent has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] 

It detects as poor [ become / the pressure of the downstream of a pressure reducer / more 
than a predetermined pressure ] in a pressure reducer according to the invention according to 
claim 1 . as explained above, Since two cutoff valves provided in the upper stream and the lower 
stream of the pressure reducer which decompress fuel gas are intercepted simultaneously, the 
fuel gas apparatus connected with the cutoff valve of the lower stream of a pressure reducer 
can be suspended safely. 
[0029] 

At the time of the reboot of fuel gas apparatus, such as an internal-combustion engine or a fuel 
cell. When the cutofF valve of the lower stream of a pressure reducer is opened previously, 
supply of fuel gas is started to fuel gas apparatus and the pressure of the downstream of a 
pressure reducer becomes in less than a predetermined pressure, in order to open the cutoff 
valve of the upper stream of a pressure reducer behind, The pressure sensor can check that the 
pressure in a decompression chamber is less than a predetermined pressure, and can reboot fuel 
gas apparatus easily. When the fault of a pressure reducer is solved, operation of fuel gas 
apparatus can be resumed. 
[0030] 

According to the invention according to claim 2, when the function of a pressure reducer is 
recovered after the pressure of the pressure reducer having become unusual and stopping, fuel 
gas apparatus can be rebooted easily. 



[Translation done.] 
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, * NOTICES * 

JPO and INPIT are not responsible for any 
• damages caused by the use of this translation. 

1. This docunnent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] 

By the way, in the case where intercept not only the cutoff valve of the upper stream of a 
pressure reducer but a downstream cutoff valve, and the whole system of fuel gas apparatus is 
stopped at the time of the fault of the pressure in a decompression chamber, etc., Since the 
pressure more than a predetermined pressure was confined in the decompression chamber side, 
even when the function of a pressure reducer was recovered, the reboot of fuel gas apparatus 
might not be completed. That is, for the pressure confined in the decompression chamber side, 
the pressure sensor detected the pressure reducer as poor, and there was a problem that fuel 
gas apparatus could not be rebooted. 
[0006] 

If setting out of the pressure which closes the cutoff valve of the upper stream of a pressure 
reducer is set up more highly than the injection-valve opening pressure of a safety valve when a 
safety valve is provided in the decompression chamber side of a pressure reducer. Even when 
were set up low for the pressure by the side of a decompression chamber to be unable to detect 
the very small pressure fluctuation which changes near the iruection-valve-opening-pressure 
power of a safety valve at the time of the fault of a pressure reducer, and have described above, 
and it changed into the state where the pressure more than a setting pressure was confined in 
the decompression chamber side and the function of a pressure reducer was recovered, there 
was a problem that a reboot was impossible. 
[0007] 

This invention is made in order to solve said technical problem, and it is a thing. 
The purpose is to provide the stop of a fuel gas feed unit and the start method of rebooting fuel 
gas apparatus easily, when the function of a pressure reducer is recovered after ^ became 
unusual and stopped. 

[0008] 



[Translation done.] 



http://www4.ipdLinpit.gojp/cgi-bin/tran.web.cgi.ejje?atw.u=http%3A%2F%2Fwww4.i... 2009/02/19 



JP.2004-1 00583,A [MEANS] 



1 /5 ^— S/ 



, * NOTICES * 

JPO and INPIT are not responsible for any 
• damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings* any words are not translated. 



MEANS 



[Means for Solving the Problem] 

The inverition according to claim 1 of this inventions which solved said technical problem, When 
a pressure of the downstream of a pressure reducer which is a stop of a fuel gas feed unit and a 
start rhethod of supplying fuel gas to fuel gas apparatus, and decompresses fuel gas Is more than 
a predetermined pressure, Intercept a cutoff valve of the upper stream of said pressure reducer, 
and the lower stream, stop, and supply of fuel gas to said fuel gas apparatus at the time of a 
reboot of said fuel gas apparatus. When said cutoff valve of the lower stream of said pressure 
reducer is opened wide, supply of fuel gas to said fuel gas apparatus is started and a pressure of 
the downstream of said pressure reducer falls to less than a predetermined pressure, said cutoff 
valve of the upper stream of said pressure reducer is opened wide, and supply of fuel gas to said 
fuel gas apparatus is started. 
[0009] 

In order that a pressure of the downstream of said pressure reducer may intercept 
simultaneously two cutoff valves provided in the upper stream and the lower stream of a 
pressure reducer which detect as poor [ become / more than a predetermined pressure ] in a 
pressure reducer, and decompress said fuel gas according to the invention according to claim 1 , 
Fuel gas apparatus connected with a cutoff valve of the lower stream of a pressure reducer can 
be suspended safely. 
[0010] 

At the time of a reboot of fuel gas apparatus, such as an internal-combustion engine or a fuel 
cell. When a cutoff valve of the lower stream of a pressure reducer is opened previously, supply 
of fuel gas is started to fuel gas apparatus and a pressure of the downstream of a pressure 
reducer becomes in less than a predetermined pressure, in order to open a cutoff valve of the 
upper stream of a pressure reducer behind, The pressure sensor can check that a pressure in a 
decompression chamber is less than a predetermined pressure, and can reboot fuel gas 
apparatus easily. When fault of a pressure reducer is solved, operation of fuel gas apparatus can 
be resumed. 
[0011] 

A pressure reducer with which the invention according to claim 2 decompresses fuel gas, and a 
cutoff valve of the upstream arranged at the upstream of said pressure reducer, A pressure 
sensor which detects a pressure between a cutoff valve of the downstream arranged at the 
downstream of said pressure reducer, and said pressure reducer and a cutoff valve of said 
downstream, Are a control means which directs interception and opening of a cutoff valve of said 
upstream, and a cutoff valve of said downstream an included fuel gas feed unit, and said control 
means, If a pressure which will carry out the open directions of the cutoff valve of said 
downstream, and will be detected by said pressure sensor if a seizing signal is inputted becomes 
below predetermined pressure, the open directions of the cutoff valve of said upstream will be 
carried out. 
[0012] 

According to the invention according to claim 2, said control means. If a pressure which will 
carry out the open directions of the cutoff valve of said downstream, and will be detected by 
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, said pressure sensor if a seizing signal is inputted becomes below predetermined pressure, in 
order to carry out the open directions of the cutoff valve of said upstream. When a function of a 
pressure reducer is recovered after a pressure of a pressure reducer having become unusual 

* and stopping, fuel gas apparatus can be rebooted easily. 
[0013] 

[Embodiment of the Invention] 

The stop of a fuel gas feed unit and the start method concerning this invention are explained 
with reference to drawings. Drawing 1 is a schematic diagram showing the composition of the 
fuel gas feed unit 1 00 concerning one embodiment of this invention. In drawing 1 . the fuel gas 
feed unit 100 is carried in the unillustrated fuel gas car. In this fuel gas feed unit 100, the 
pressure of the fuel tank 1 in which high pressure gas fuel is stored is decompressed by the 
desired pressure with the pressure reducer 3, and this decompressed fuel gas is supplied to the 
fuel gas apparatus 7, such as fuel ^MeaMe or an internal-combustion engine. A stop and start of 
supply of fuel gas are performed by the cutoff valve 2 of the upper stream of the pressure 
reducer 3, and the downstream cutoff valve 4. The cutoff valve 2 of a besides style is a cutoff 
valve of the yne tank equipped in the fuel tank 1 . The fuel gas apparatus 7 is connected to the 
downstream cutoff valve 4. Here, the fuel tank 1 in which high pressure gas fuel is stored is 
made into the upstream, and the fuel gas apparatus 7 is made into the downstream. Between the 
cutoff valves 4, it has the safety valve 5 the decompression chamber side 3a of the pressure 
reducer 3. The pressure sensor 6 is formed between the pressure reducer 3 and the safety valve 
5, and the pressure by the side of [ 3a ] the decompression chamber of the pressure reducer 3 
is detected. These cutoff valves 2 and 4 and pressure sensors 6 are connected to the control 
device 8 which controls the fuel gas feed unit 100. About the details of the function of a control 
device (control means), it clarifies with reference to a flow chart etc. later. 
[0014] 

Next, a stop of the fuel gas feed unit 1 00 and the start method provided with the above 
composition are explained. In the fuel gas feed unit 100 which supplies high pressure gas fuel to 
the fuel gas apparatus 7, such as an internal-combustion engine or a fuel cell, via the pressure 
reducer 3 as shown in drawing 1 , If the upper stream and the lower stream of the pressure 
sensor 6 and the pressure reducer 3 which detect the pressure by the side of [ 3a ] the 
decompression chamber of the pressure reducer 3 are equipped with the cutoff valves 2 and 4 
and the pressure by the side of [ 3a ] the decompression chamber of the pressure reducer 3 
turns into more than a predetermined pressure. The cutoff valve 2 of the upper stream of the 
pressure reducer 3 and the downstream cutoff valve 4 are intercepted almost simultaneous, and 
supply of the fuel gas to the fuel gas apparatus 7 is suspended. 
[0015] 

In such a fuel piping system, since residual pressure will be shut up between the pressure 
reducer 3 and the cutoff valve 4 of the lower stream of this pressure reducer 3. at the time of 
the reboot of the fuel gas apparatus 7 which stopped by a pressure abnormality. It will be in the 
state where it cannot reboot even if a pressure sensor detects residual pressure, intercepts the 
cutoff valves 2 and 4 and turns ON an unillustrated ignition key. Therefore, when the cutoff valve 
4 of the lower stream of the pressure reducer 3 is opened wide previously, supply of the fuel gas 
by residual pressure is started to the fuel gas apparatus 7 at the time of the reboot of the fuel 
gas apparatus 7 and the pressure of the downstream of the pressure reducer 3 falls to less than 
a predetermined pressure, the cutoff valve 2 of the upper stream of the pressure reducer 3 is 
opened wide, and supply of fuel gas is started. At this time, the abnormahstop flow is canceled 
until it opens the cutoff valve 2 of the upstream. When pressure regulation of the pressure 
reducer 3 is recovered by this, it can reboot by turning on an ignition key. This statement is 
equivalent to open directions" in said downstream cutoff valve, when "seizing signal of a claim is 
inputted 
[0016] 

Drawin g 2 is a flow chart which shows operation of the fuel gas feed unit 100 concerning one 
embodiment of this invention, and shows the stop of the fuel gas feed unit 100 and the start 
method. The fuel gas feed unit 100 assumes that both the cutoff valves 2 and 4 are intercepting 
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by the abnormalities of a pressure. In the stop of the fuel gas feed unit 1 00 and the start method 
of supplying fuel gas to the fuel gas apparatus 7, as shown in drawing 2, For example, If the 
ignition key of vehicles is turned on (Step SI). By being controlled so that the cutoff valve 4 of 
the lower stream of the pressure reducer 3 which decompresses fuel gas opens, (Step S2), The 
residual pressure of fuel gas can be dropped by having remained, for example, consuming fuel 
gas, such as hydrogen, with a fuel cell between the decompression chamber side 3a of the 
pressure reducer 3 of the fuel gas feed unit 100 which stopped by a pressure abnormality, and 
the cutoff valve 4 (between a pressure reducer and the breakers of the downstream). Operation 
of the fuel gas apparatus 7 (it is also called hydrogen apparatus) Is possible even for after a stop 
of the vehicles which a pressure twists unusually by this by consuming the fuel gas of the 
downstream of the pressure reducer (regulator) 3. Vehicles can run by changing the fuel gas by 
this residual pressure into the power energy by operation of the fuel gas apparatus 7. It detects 
that the pressure sensor 6 is lower than the predetermined pressure set to the decompression 
chamber side 3a of the pressure reducer 3 at this time (Step S3: in the case of YES), the 
pressure reducer 3 is judged to be normal, and the cutoff valve 2 of the upper stream of the 
pressure reducer 3 is released (step S4). In other words, the flow of an abnormal stop is 
canceled until it opens the cutoff valve of the upstream. Thereby, vehicles can usually be run, for 
example. 
[0017] 

If the pressure sensor 8 is usually detected as it being more than a predetermined pressure at 
the time of a run, etc. (Step S5: in the case of YES), the cutoff valves 2 and 4 of the upper 
stream of the pressure reducer 3 and the lower stream will be intercepted (Step S6), and supply 
of the fuel gas to the fuel gas apparatus 7 will be suspended. 

[0018] 

Since the cutoff valve 4 of the lower stream of the pressure reducer 3 is also closed by this, it is 
connected with the cutoff valve 4 of this lower stream, and the fuel gas apparatus 7 can be 
suspended safely. 
[0019] 

At this time, since the fuel gas apparatus 7 has stopped by the abnormalities of a pressure, as 
described above, the cutoff valve 4 of the lower stream of the pressure reducer 3 is opened at 
the time of a reboot (Step S2), it releases residual pressure, and lowers the indicated value of 
the pressure sensor 6. Thereby, it can check that it can next reboot or start. That is, the good 
of the pressure reducer 3 and poor diagnosis are attained. 
[0020] 

By this in the case of starting of the fuel gas apparatus 7, such as an internal-combustion 
engine or a fuel cell. Since the cutoff valve 2 of the upper stream of the pressure reducer 3 is 
behind opened when the cutoff valve 4 of the lower stream of the pressure reducer 3 is opened 
previously and the pressure by the side of [ 3a ] the decompression chamber of the pressure 
reducer 3 becomes in less than a predetermined pressure, the pressure sensor 6 can check that 
the pressure in a decompression chamber is less than a predetermined pressure, and can start 
fuel gas apparatus. 
[0021] 

Since the predetermined pressure which forms the safety valve 5 in the decompression chamber 
side 3a of the pressure reducer 3, and closes the cutoff valve 4 is set up lower than the 
irjection-valve-opening-pressure power of the safety valve 5, Even when the very small 
pressure fluctuation which was not able to be detected when the predetermined pressure which 
closes the cutoff valve 4 was set up more highly than the injection-valve-opening-pressure 
power of the safety valve 5 occurs, the defect of the pressure reducer 3 can be detected. 
Discharge of the fuel gas beyond the necessity of being because a safety valve being opened is 
avoidable. 
[0022] 

Drawin g 3 is the graph (time chart) which showed the indicated value of the pressure sensor 6 
concerning one embodiment of this invention, (a) is a graph which shows the indicated value of 
the pressure sensor 6 when the pressure reducer 3 is recovered, and (b) is a graph which shows 
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, the indicated value of the pressure sensor 6 in case the pressure reducer 3 is not recovered. 
[0023] 

In drawing 3 (a), when the pressure by the side of a deconnpression chamber exceeds a 
* predetermined pressure, supply of fuel gas stops and the fuel gas apparatus (fuel cell) 7 stops 
according to the fault of the function of the pressure reducer 3, etc., transition of the pressure 
shows signs that it reboots. A vertical axis shows the indicated value of the pressure sensor 6, 
and the horizontal axis shows the time-axis. Usually, the pressure by the side of [ 3a ] the 
decompression chamber of the pressure reducer 3 usually shows the pressure a (indicated value 
A on a time-axis). The cutoff valve 2 of the upper stream of the pressure reducer 3 and the 
downstream cutoff valve 4 are closed here where the indicated value of the pressure sensor 6 
will rise if fault occurs in the pressure reducer 3, and the threshold b of poor detection is shown 
(indicated value B on a time-axis), and supply of fuel gas is suspended. Then, although some 
indicated value of a pressure sensor rises, as shown in the graph between the indicated value B 
on the time-axis of drawing 3 (a), and the indicated value C on a time-axis, it changes by a 
certain pressure. When the safety valve operates by the pressure buildup after suspending 
supply of fuel gas, fuel gas is emitted and it changes by a certain pressure until it becomes less 
than the working pressure. 
[0024] 

If the cutoff valve 4 of the lower stream of the pressure reducer 3 is released when carrying out 
a reboot after the fuel gas feed unit 1 00 stops by the abnormalities of a pressure (indicated 
value C on a time-axis), the indicated value of the pressure sensor 6 will fall and will pass the 
threshold b of poor detection. Here, if the upstream cutoff valve 2 is opened (indicated value D 
on a time-axis), the indicated value of the pressure sensor 6 usually reaches the pressure a, and 
fuel will be supplied to the fuel gas apparatus 7, and it will be rebooted. It may be made to set up 
a hysteresis as what is different in the threshold b (predetermined pressure) when opening the 
threshold b (predetermined pressure) and the cutoff valve 2 when intercepting the cutoff valves 
2 and 4. 
[0025] 

Fault occurs in the function of the pressure reducer 3, and the fault of a reducing valve does not 
cancel drawing 3 (b) at the time of the reboot after supply of fuel gas stops and the fuel gas 
apparatus 7 stops, but the graph shows signs that the fuel gas apparatus 7 stops again, the 
indicated value D on a time-axis [ in / in transition of the pressure of this graph / drawing 3 (a) ] 
— until — the indicated value of the pressure sensor 6, if it is the same and the cutoff valve 2 
of the upper stream of the pressure reducer 3 is opened (indicated value D on a time-axis), 
Since the pressure by the side of [ 3a ] a decompression chamber is not decompressed when 
the fault of the pressure reducer 3 is not canceled, although it once falls, it begins to go up 
immediately and the threshold b of the poor detection which detects the fault of the pressure by 
the side of [ 3a ] the decompression chamber of the pressure reducer 3 is exceeded. Therefore, 
the cutoff valves 2 and 4 close with directions of the pressure sensor 6 (indicated value E on a 
time-axis), and supply of fuel gas is suspended. Thus, when the pressure reducer 3 which 
stopped by the abnormalities of the pressure is not recovered at the time of the reboot of fuel 
gas apparatus, the pressure sensor 6 detects the defect of the pressure reducer 3, and the 
safety valve 5 is operating. The pressure between said pressure reducer 3 and said downstream 
cutoff valve 4 means including the pressure in a decompression chamber. 
[0026] 

Therefore, the pressure sensor 6 which detects the pressure by the side of [ 3a ] the 
decompression chamber of the pressure reducer 3 according to this embodiment, If it has the 
cutoff valves 2 and 4 in the upper stream and the lower stream of the pressure reducer 3 and 
the pressure of the decompression chamber of the pressure reducer 3 becomes more than a 
predetermined pressure, will intercept the two cutoff valves 2 and 4 simultaneously, and in the 
case of the reboot of the fuel gas apparatus 7. When the cutoff valve 4 of the lower stream of 
the pressure reducer 3 is opened previously and the pressure by the side of [ 3a ] a 
decompression chamber becomes in less than a predetermined pressure, the problem which the 
reboot of the fuel gas apparatus 7 of was attained, and was described above is solved by opening 
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. the cutoff valve 2 of the upper stream of the pressure reducer 3. When the safety valve 5 is 
formed in the decompression chamber side 3a of the pressure reducer 3 by this invention, the 
reboot of the fuel gas apparatus 7 is attained irrespective of setting out of the predetermined 

* pressure which closes the cutoff valves 2 and 4. The defect of the pressure reducer 3 is 
detectable also in the case which change of the very small pressure which was not able to be 
detected when the predetermined pressure which closes the cutoff valves 2 and 4 was set up 
more highly than the injection-valve-opening-pressure power of the safety valve 5 by setting up 
lower than the iruection-valve-opening-pressure power of the safety valve 5 the predetermined 
pressure which closes the cutoff valves 2 and 4 generates. 
[0027] 

The embodiment described above is an example for explaining this invention, this invention is not 
limited to the aforementioned embodiment and various change is possible for it within the limits 
of the gist of an invention. For example, in this embodiment, although fuel gas apparatus was 
explained about what is used loading a car, it is also applicable to a marine vessel, an airplane, 
etc. It is also applicable also to ground installation type (fixed type) fuel gas apparatus. 
[0028] 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the stop of a fuel gas feed unit and the start method of decompressing 
high pressure gas with a pressure reducer, and supplying to fuel gas apparatus, such as an 
internal-combustion engine or a fuel cell, as fuel gas, and relates to the stop of a fuel gas feed 
unit and the start method at the time of the pressure abnormality of a pressure reducer 
especially. 
[0002] 

[Description of the Prior Art] 

It is what intercepts fuel gas in the fuel piping system which supplies fuel gas to fuel gas 
apparatus which used high pressure gas as fuel conventionally, such as an internal-combustion 
engine and a fuel cell, at the time of the abnormalities of a pressure, The decompression 
chamber side of the pressure reducer which decompresses high pressure gas is equipped with 
the pressure sensor which detects the pressure of a decompression chamber, and when it 
detects that the pressure in a decompression chamber became more than the predetermined 
pressure, there is a fuel gas feed unit controlled to close the cutoff valve which is upstream of a 
pressure reducer. 
[0003] 

Although the safety valve which it had downstream from the decompression chamber operates 
and the inside of a decompression chamber is decompressed, also when a safety valve breaks 
down, the safeguard of the pressure reducer for fuel gas which intercepts the passage of high 
pressure gas by the cutoff valve of fuel is known (for example, refer to patent documents 1). 
When a defect occurs in the pressure regulation mechanism of a pressure reducer by a certain 
cause and the pressure in a decompression chamber becomes more than a predetermined 
pressure, this detects this with a pressure sensor and is intercepting the passage of high 
pressure gas by driving the cutoff valve of fuel. Impression of the high pressure gas to a low- 
pressure-pipes system can be prevented beforehand by this, and breakage of low-pressure- 
pipes parts can be avoided. When the safety valve is provided, the safety valve operates first, 
and the inside of a decompression chamber is decompressed, but also when a safety valve 
breaks down, the abnormal pressure in a decompression chamber is detected with a pressure 
sensor, and the passage of high pressure gas is intercepted by the fuel emergency trip valve. 
[0004] 

[Patent documents 1] 

JP,63-41651,A (the 8th page. Drawing 2) 

[0005] 

[Problem(s) to be Solved by the Invention] 

By the way, in the case where intercept not only the cutoff valve of the upper stream of a 
pressure reducer but a downstream cutoff valve, and the whole system of fuel gas apparatus is 
stopped at the time of the fault of the pressure in a decompression chamber, etc.. Since the 
pressure more than a predetermined pressure was confined in the decompression chamber side. 
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• even when the function of a pressure reducer was recovered, the reboot of fuel gas apparatus 
might not be completed. That is, for the pressure confined in the decompression chamber side, 
the pressure sensor detected the pressure reducer as poor, and there was a problem that fuel 

' gas apparatus could not be rebooted. 
[0006] 

If setting out of the pressure which closes the cutoff valve of the upper stream of a pressure 
reducer is set up more highly than the iru'ection-valve opening pressure of a safety valve when a 
safety valve is provided in the decompression chamber side of a pressure reducer, Even when 
were set up low for the pressure by the side of a decompression chamber to be unable to detect 
the very small pressure fluctuation which changes near the iruection-valve-opening-pressure 
power of a safety valve at the time of the fault of a pressure reducer, and have described above, 
and it changed into the state where the pressure more than a setting pressure was confined in 
the decompression chamber side and the function of a pressure reducer was recovered, there 
was a problem that a reboot was impossible. 
[0007] 

This invention is made in order to solve said technical problem, and it is a thing. 
The purpose is to provide the stop of a fuel gas feed unit and the start method of rebooting fuel 
gas apparatus easily, when the function of a pressure reducer is recovered after ^ became 
unusual and stopped. 

[0008] 

[Means for Solving the Problem] 

The invention according to claim 1 of this inventions which solved said technical problem. When 
a pressure of the downstream of a pressure reducer which is a stop of a fuel gas feed unit and a 
start method of supplying fuel gas to fuel gas apparatus, and decompresses fuel gas is more than 
a predetermined pressure, Intercept a cutoff valve of the upper stream of said pressure reducer, 
and the lower stream, stop, and supply of fuel gas to said fuel gas apparatus at the time of a 
reboot of said fuel gas apparatus. When said cutoff valve of the lower stream of said pressure 
reducer is opened wide, supply of fuel gas to said fuel gas apparatus is started and a pressure of 
the downstream of said pressure reducer falls to less than a predetermined pressure, said cutoff 
valve of the upper stream of said pressure reducer is opened wide, and supply of fuel gas to said 
fuel gas apparatus is started. 
[0009] 

In order that a pressure of the downstream of said pressure reducer may intercept 
simultaneously two cutoff valves provided in the upper stream and the lower stream of a 
pressure reducer which detect as poor [ become / more than a predetermined pressure ] in a 
pressure reducer, and decompress said fuel gas according to the invention according to claim 1, 
Fuel gas apparatus connected with a cutoff valve of the lower stream of a pressure reducer can 
be suspended safely. 
[0010] 

At the time of a reboot of fuel gas apparatus, such as an internal-combustion engine or a fuel 
cell. When a cutoff valve of the lower stream of a pressure reducer is opened previously, supply 
of fuel gas is started to fuel gas apparatus and a pressure of the downstream of a pressure 
reducer becomes in less than a predetermined pressure, in order to open a cutoff valve of the 
upper stream of a pressure reducer behind, The pressure sensor can check that a pressure in a 
decompression chamber is less than a predetermined pressure, and can reboot fuel gas 
apparatus easily. When fault of a pressure reducer is solved, operation of fuel gas apparatus can 
be resumed. 
[0011] 

A pressure reducer with which the invention according to claim 2 decompresses fuel gas, and a 
cutoff valve of the upstream arranged at the upstream of said pressure reducer, A pressure 
sensor which detects a pressure between a cutoff valve of the downstream arranged at the 
downstream of said pressure reducer, and said pressure reducer and a cutoff valve of said 
downstream. Are a control means which directs interception and opening of a cutoff valve of said 
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, upstream, and a cutoff valve of said downstream an included fuel gas feed unit, and said control 
means, If a pressure which will carry out the open directions of the cutoff valve of said 
downstream, and will be detected by said pressure sensor if a seizing signal is inputted becomes 

- below predetermined pressure, the open directions of the cutoff valve of said upstream will be 
carried out. 
[0012] 

According to the invention according to claim 2, said control means, If a pressure which will 
carry out the open directions of the cutoff valve of said downstream, and will be detected by 
said pressure sensor if a seizing signal is inputted becomes below predetermined pressure, in 
order to carry out the open directions of the cutoff valve of said upstream, When a function of a 
pressure reducer is recovered after a pressure of a pressure reducer having become unusual 
and stopping, fuel gas apparatus can be rebooted easily. 
[0013] 

[Embodiment of the Invention] 

The stop of a fuel gas feed unit and the start method concerning this invention are explained 
with reference to drawings. Drawing 1 is a schematic diagram showing the composition of the 
fuel gas feed unit 100 concerning one embodiment of this invention. In drawing 1 , the fuel gas 
feed unit 100 is carried in the unillustrated fuel gas car. In this fuel gas feed unit 100, the 
pressure of the fuel tank 1 in which high pressure gas fuel is stored is decompressed by the 
desired pressure with the pressure reducer 3, and this decompressed fuel gas is supplied to the 
fuel gas apparatus 7, such as fuel aMoMe or an internal-combustion engine. A stop and start of 
supply of fuel gas are performed by the cutoff valve 2 of the upper stream of the pressure 
reducer 3, and the downstream cutoff valve 4. The cutoff valve 2 of a besides style is a cutoff 
valve of the yne tank equipped in the fuel tank 1. The fuel gas apparatus 7 is connected to the 
downstream cutoff valve 4. Here, the fuel tank 1 in which high pressure gas fuel is stored is 
made into the upstream, and the fuel gas apparatus 7 is made into the downstream. Between the 
cutoff valves 4, it has the safety valve 5 the decompression chamber side 3a of the pressure 
reducer 3. The pressure sensor 6 is formed between the pressure reducer 3 and the safety valve 
5, and the pressure by the side of [ 3a ] the decompression chamber of the pressure reducer 3 
is detected. These cutoff valves 2 and 4 and pressure sensors 6 are connected to the control 
device 8 which controls the fuel gas feed unit 100. About the details of the function of a control 
device (control means), it clarifies with reference to a flow chart etc. later. 
[0014] 

Next, a stop of the fuel gas feed unit 1 00 and the start method provided with the above 
composition are explained. In the fuel gas feed unit 1 00 which supplies high pressure gas fuel to 
the fuel gas apparatus 7, such as an internal-combustion engine or a fuel cell, via the pressure 
reducer 3 as shown in drawing 1 . If the upper stream and the lower stream of the pressure 
sensor 6 and the pressure reducer 3 which detect the pressure by the side of [ 3a ] the 
decompression chamber of the pressure reducer 3 are equipped with the cutoff valves 2 and 4 
and the pressure by the side of [ 3a ] the decompression chamber of the pressure reducer 3 
turns into more than a predetermined pressure, The cutoff valve 2 of the upper stream of the 
pressure reducer 3 and the downstream cutoff valve 4 are intercepted almost simultaneous, and 
supply of the fuel gas to the fuel gas apparatus 7 is suspended. 
[0015] 

In such a fuel piping system, since residual pressure will be shut up between the pressure 
reducer 3 and the cutoff valve 4 of the lower stream of this pressure reducer 3, at the time of 
the reboot of the fuel gas apparatus 7 which stopped by a pressure abnormality. It will be in the 
state where it cannot reboot even if a pressure sensor detects residual pressure, intercepts the 
cutoff valves 2 and 4 and turns ON an unillustrated ignition key. Therefore, when the cutoff valve 
4 of the lovyer stream of the pressure reducer 3 is opened wide previously, supply of the fuel gas 
by residual pressure is started to the fuel gas apparatus 7 at the time of the reboot of the fuel 
gas apparatus 7 and the pressure of the downstream of the pressure reducer 3 falls to less than 
a predetermined pressure, the cutoff valve 2 of the upper stream of the pressure reducer 3 is 
opened wide, and supply of fuel gas is started. At this time, the abnormal-stop flow is canceled 
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until it opens the cutoff valve 2 of the upstream. When pressure regulation of the pressure 
reducer 3 is recovered by this, it can reboot by turning on an ignition key. This statement is 
equivalent to open directions" in said downstream cutoff valve, when "seizing signal of a claim is 
inputted. 
[0016] 

Drawing 2 is a flow chart which shows operation of the fuel gas feed unit 1 00 concerning one 
embodiment of this invention, and shows the stop of the fuel gas feed unit 100 and the start 
method. The fuel gas feed unit 100 assumes that both the cutoff valves 2 and 4 are intercepting 
by the abnormalities of a pressure. In the stop of the fuel gas feed unit 1 00 and the start method 
of supplying fuel gas to the fuel gas apparatus 7, as shown in drawing 2 , For example, if the 
ignition key of vehicles is turned on (Step SI), By being controlled so that the cutoff valve 4 of 
the lower stream of the pressure reducer 3 which decompresses fuel gas opens, (Step S2), The 
residual pressure of fuel gas can be dropped by having remained, for example, consuming fuel 
gas, such as hydrogen, with a fuel cell between the decompression chamber side 3a of the 
pressure reducer 3 of the fuel gas feed unit 100 which stopped by a pressure abnormality, and 
the cutoff valve 4 (between a pressure reducer and the breakers of the downstream). Operation 
of the fuel gas apparatus 7 (it is also called hydrogen apparatus) is possible even for after a stop 
of the vehicles which a pressure twists unusually by this by consuming the fuel gas of the 
downstream of the pressure reducer (regulator) 3. Vehicles can run by changing the fuel gas by 
this residual pressure into the power energy by operation of the fuel gas apparatus 7. It detects 
that the pressure sensor 6 is lower than the predetermined pressure set to the decompression 
chamber side 3a of the pressure reducer 3 at this time (Step S3: in the case of YES), the 
pressure reducer 3 is judged to be normal, and the cutoff valve 2 of the upper stream of the 
pressure reducer 3 is released (step S4). In other words, the flow of an abnormal stop is 
canceled until it opens the cutoff valve of the upstream. Thereby, vehicles can usually be run, for 
example. 
[0017] 

If the pressure sensor 8 is usually detected as it being more than a predetermined pressure at 
the time of a run, etc. (Step S5: in the case of YES), the cutoff valves 2 and 4 of the upper 
stream of the pressure reducer 3 and the lower stream will be intercepted (Step S6), and supply 
of the fuel gas to the fuel gas apparatus 7 will be suspended. 
[0018] 

Since the cutoff valve 4 of the lower stream of the pressure reducer 3 is also closed by this, it is 
connected with the cutoff valve 4 of this lower stream, and the fuel gas apparatus 7 can be 
suspended safely. 
[0019] 

At this time, since the fuel gas apparatus 7 has stopped by the abnormalities of a pressure, as 
described above, the cutoff valve 4 of the lower stream of the pressure reducer 3 is opened at 
the time of a reboot (Step S2), it releases residual pressure, and lowers the indicated value of 
the pressure sensor 6. Thereby, it can check that it can next reboot or start. That is, the good 
of the pressure reducer 3 and poor diagnosis are attained. 
[0020] 

By this in the case of starting of the fuel gas apparatus 7. such as an internal-combustion 
engine or a fuel cell. Since the cutoff valve 2 of the upper stream of the pressure reducer 3 is 
behind opened when the cutoff valve 4 of the lower stream of the pressure reducer 3 is opened 
previously and the pressure by the side of [ 3a ] the decompression chamber of the pressure 
reducer 3 becomes in less than a predetermined pressure, the pressure sensor 6 can check that 
the pressure in a decompression chamber is less than a predetermined pressure, and can start 
fuel gas apparatus. 
[0021] 

Since the predetermined pressure which forms the safety valve 5 in the decompression chamber 
side 3a of the pressure reducer 3, and closes the cutoff valve 4 is set up lower than the 
injection-valve-opening-pressure power of the safety valve 5, Even when the very small 
pressure fluctuation which was not able to be detected when the predetermined pressure which 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web.cgi„ejje?atw,u=http%3A%2F%2Fwww4.i... 2009/02/19 



JP,2004-100583,A [DETAILED DESCFUPTION] 



5/7 ^— V 



closes the cutoff valve 4 was set up more highly than the injection-valve-opening^pressure 
power of the safety valve 5 occurs, the defect of the pressure reducer 3 can be detected. 
Discharge of the fuel gas beyond the necessity of being because a safety valve being opened is 
« avoidable. 
[0022] 

Drawing 3 is the graph (time chart) which showed the indicated value of the pressure sensor 6 
concerning one embodiment of this invention, (a) is a graph which shows the indicated value of 
the pressure sensor 6 when the pressure reducer 3 is recovered, and (b) is a graph which shows 
the indicated value of the pressure sensor 6 in case the pressure reducer 3 is not recovered. 
[0023] 

In drawing 3 (a), when the pressure by the side of a decompression chamber exceeds a 
predetermined pressure, supply of fuel gas stops and the fuel gas apparatus (fuel cell) 7 stops 
according to the fault of the function of the pressure reducer 3, etc.. transition of the pressure 
shows signs that it reboots. A vertical axis shows the indicated value of the pressure sensor 6, 
and the horizontal axis shows the time-axis. Usually, the pressure by the side of [ 3a ] the 
decompression chamber of the pressure reducer 3 usually shows the pressure a (indicated value 
A on a time-axis). The cutoff valve 2 of the upper stream of the pressure reducer 3 and the 
dpwnstream cutoff valve 4 are closed here where the indicated value of the pressure sensor 6 
will rise if fault occurs in the pressure reducer 3, and the threshold b of poor detection is shown 
(indicated value B on a time-axis), and supply of fuel gas is suspended. Then, although some 
indicated value of a pressure sensor rises, as shown in the graph between the indicated value B 
on the time-axis of drawing 3 (a), and the indicated value C on a time-axis, it changes by a 
certain pressure. When the safety valve operates by the pressure buildup after suspending 
supply of fuel gas, fuel gas is emitted and it changes by a certain pressure until it becomes less 
than the working pressure. 
[0024] 

If the cutoff valve 4 of the lower stream of the pressure reducer 3 is released when carrying out 
a reboot after the fuel gas feed unit 1 00 stops by the abnormalities of a pressure (indicated 
value C on a time-axis), the indicated value of the pressure sensor 6 will fall and will pass the 
threshold b of poor detection. Here, if the upstream cutoff valve 2 is opened (indicated value D 
on a time-axis), the indicated value of the pressure sensor 6 usually reaches the pressure a, and 
fuel will be supplied to the fuel gas apparatus 7, and it will be rebooted. It may be made to set up 
a hysteresis as what is different in the threshold b (predetermined pressure) when opening the 
threshold b (predetermined pressure) and the cutoff valve 2 when intercepting the cutoff valves 
2 and 4. 
[0025] 

Fault occurs in the function of the pressure reducer 3, and the fault of a reducing valve does not 
cancel drawin g 3 (b) at the time of the reboot after supply of fuel gas stops and the fuel gas 
apparatus 7 stops, but the graph shows signs that the fuel gas apparatus 7 stops again, the 
indicated value D on a time-axis [ in / in transition of the pressure of this graph / drawing 3 (a) ] 
— until — the indicated value of the pressure sensor 6, if it is the same and the cutoff valve 2 
of the upper stream of the pressure reducer 3 is opened (indicated value D on a time-axis), 
Since the pressure by the side of [ 3a ] a decompression chamber is not decompressed when 
the fault of the pressure reducer 3 is not canceled, although it once falls, it begins to go up 
immediately and the threshold b of the poor detection which detects the fault of the pressure by 
the side of [ 3a ] the decompression chamber of the pressure reducer 3 is exceeded. Therefore, 
the cutoff valves 2 and 4 close with directions of the pressure sensor 6 (indicated value E on a 
time-axis), and supply of fuel gas is suspended. Thus, when the pressure reducer 3 which 
stopped by the abnormalities of the pressure is not recovered at the time of the reboot of fuel 
gas apparatus, the pressure sensor 6 detects the defect of the pressure reducer 3, and the 
safety valve 5 is operating. The pressure between said pressure reducer 3 and said downstream 
cutoff valve 4 means including the pressure in a decompression chamber. 
[0026] 

Therefore, the pressure sensor 6 which detects the pressure by the side of [ 3a ] the 
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decompression chamber of the pressure reducer 3 according to this embodiment, If it has the 
cutoff valves 2 and 4 in the upper stream and the lower stream of the pressure reducer 3 and 
the pressure of the decompression chamber of the pressure reducer 3 becomes more than a 
* predetermined pressure, will intercept the two cutofF valves 2 and 4 simultaneously, and in the 
case of the reboot of the fuel gas apparatus 7. When the cutofF valve 4 of the lower stream of 
the pressure reducer 3 is opened previously and the pressure by the side of [ 3a ] a 
decompression chamber becomes in less than a predetermined pressure, the problem which the 
reboot of the fuel gas apparatus 7 of was attained, and was described above is solved by opening 
the cutoff valve 2 of the upper stream of the pressure reducer 3. When the safety valve 5 is 
formed in the decompression chamber side 3a of the pressure reducer 3 by this invention, the 
reboot of the fuel gas apparatus 7 is attained irrespective of setting out of the predetermined 
pressure which closes the cutofF valves 2 and 4. The defect of the pressure reducer 3 is 
detectable also in the case which change of the very small pressure which was not able to be 
detected when the predetermined pressure which closes the cutofF valves 2 and 4 was set up 
more highly than the injection-valve-opening-pressure power of the safety valve 5 by setting up 
lower than the iruection-valve-opening-pressure power of the safety valve 5 the predetermined 
pressure which closes the cutofF valves 2 and 4 generates. 
[0027] 

The embodiment described above is an example for explaining this invention, this Invention is not 
limited to the aforementioned embodiment and various change is possible for it within the limits 
of the gist of an invention. For example, in this embodiment, although fuel gas apparatus was 
explained about what is used loading a car, it is also applicable to a marine vessel, an airplane, 
etc. It is also applicable also to ground installation type (fixed type) fuel gas apparatus. 
[0028] 

[EfFect of the Invention] 

It detects as poor [ become / the pressure of the downstream of a pressure reducer / more 
than a predetermined pressure ] in a pressure reducer according to the invention according to 
claim 1 , as explained above, Since two cutofF valves provided in the upper stream and the lower 
stream of the pressure reducer which decompress fuel gas are intercepted simultaneously, the 
fuel gas apparatus connected with the cutofF valve of the lower stream of a pressure reducer 
can be suspended safely. 
[0029] 

At the time of the reboot of fuel gas apparatus, such as an internal-combustion engine or a fuel 
cell. When the cutofF valve of the lower stream of a pressure reducer is opened previously, 
supply of fuel gas is started to fuel gas apparatus and the pressure of the downstream of a 
pressure reducer becomes in less than a predetermined pressure, in order to open the cutofF 
valve of the upper stream of a pressure reducer behind. The pressure sensor can check that the 
pressure in a decompression chamber is less than a predetermined pressure, and can reboot fuel 
gas apparatus easily. When the fault of a pressure reducer is solved, operation of fuel gas 
apparatus can be resumed. 
[0030] 

According to the invention according to claim 2, when the function of a pressure reducer is 
recovered after the pressure of the pressure reducer having become unusual and stopping, fuel 
gas apparatus can be rebooted easily. 
[Brief Description of the Drawings] 

[ Drawing 1] It is a schematic diagram showing the composition of the fuel gas feed unit 
concerning one embodiment of this invention. 

[ Drawing 2]It is a flow chart which shows operation of the fuel gas feed unit concerning one 
embodiment of this invention. 

[ Drawin g 3]lt is a graph which shows the indicated value of the pressure sensor concerning one 
embodiment of this invention, and (a) shows the case where a pressure reducer is recovered and 
(b) shows the case where the pressure reducer is not recovered. 
[Description of Notations] 
1 Fuel tank 
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2 and 4 Cutoff valve 

3 Pressure reducer 

3a Decompression chamber side 
• 5 Safety valve 

6 Pressure sensor 

7 Fuel gas apparatus 

8 Control device 

1 00 Fuel gas feed unit 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1 ]It is a schematic diagram showing the composition of the fuel gas feed unit 
concerning one embodiment of this invention. 

[Drawing 2] lt is a flow chart which shows operation of the fuel gas feed unit concerning one 
embodiment of this invention. 

[ Drawing 3]It is a graph which shows the indicated value of the pressure sensor concerning one 
embodiment of this invention, and (a) shows the case where a pressure reducer is recovered and 
(b) shows the case where the pressure reducer is not recovered. 
[Description of Notations] 

1 Fuel tank 

2 and 4 Cutoff valve 

3 Pressure reducer 

3a Decompression chamber side 

5 Safety valve 

6 Pressure sensor 

7 Fuel gas apparatus 

8 Control device 

100 Fuel gas feed unit 



[Translation done.] 
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DRAWINGS 

[Drawing 1] 




[Drawing 2] 
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^ i: ;is -r? # 7i ^/^ ^^ 5 H a *s o fd , • 

( 0 0 0 6 ] 

m \^ it m X' t w is.W} X' ^ ^£ i-^ t 0 m m $> -3 o 

[ 0 0 0 7 ] 10 

:^?tmit. m mwi. m i: m ^-r ?> tcib f£ ^ ix tz h <o X i> <o . mm^coj^ti^^m'^iifiox 

[ 0 0 0 8 ] 

-r ^ :if ^ m m m <o if- ± is ^ xf m :ij ^ X p> <:> X . mn ^ ^ ^ j£ -t ^ u !^ m 

m IS igc JE « «D T iJtt <o tU IE JS Br # ^ BB *!£ L . *fr IE ^ ^ S <^ !|sf ^ cD #t ^ M L 20 

o 

[ 0 0 0 9 ] 

|f*3S 1 *c|e«<o^§^{cJ;ixli. & ^ (r> Tmm <D S. tl i)^ m ^ <d & tl &s ± fj: tm 

2^(ommif^m(^icmm-r^tcii>. mBm<oTm(omm^ tmm^ tix ?> ^ ^^nm 

mi:^±lcW±-t^:itA^xt^o 

( 0 0 1 0 1 

(DEEtl^m t fj: -o tL t t . igEi±§lW±^Oig»f#^fi(-M</ci6. JE;^■fe■>'-!^{i^g^JE^rt 
(7?ffi:^*5m;t<7)jE;^i*}SSt?&Sri:S:fit|gL, iJ :^ m^m^ ^ M, i^n mWi-T z. t X 

-c- ^ 5 . 

[0011] 

ft*«2{ifB«fe<iO%W»4^ *?S)|s|-;*f>^S:mjEi-Sj)^ffi|&i:, Ml IS EE S& 05 ± «iJ ifl g $ tu 
fc±j5£«ijwii»r#i:, nti ^ <D T m.m ^W. ^ ti T mm mm ^ t . HulfiMESi: 

T»iE{aiJ<^5i»f#<0jg»f • Wiik^l^Tr^-thUn^^t ^ ^ X i^i i> :fi ^ mPr mi^mUX ih o 40 

;^)irvf-(ij; ^ t\.i, S. ti ii^m fi i> k . Hifia-hijtt{aiJfiOiffi{Kr#^MJit*i^-t- 

[0012] 
[0013] 

[|S?^<75^1i(EOJi^«ll 50 
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m^i' :y 1 f^icmB ^ ti'tc^ > f (DMV^it^X $> o tc T m (O mm ^ 4 iz :^ m 

^^#5Sr^i;?LTV^S„ S/c. ^^ffilf3i:^^#5i:^om{-lI;'^^r>'-^^6^tS:{tTiol9. 
[0014] 

<o:^;^*g^iisffii^ 7 {c^*&-r 5;«f >^^)isf^i^?gg 1 o o {::*3v>T, mmm 3 (oms^m 3 a 

<7)JE;^I^^*p-r5JE;'3■fe>'1^6i:^^JE§§3^oJl»ft^oJ;t/T»l{wjfit|lr#2, 4 %: m ^ . ms. 

m 3 (omm^m 3 a <OjE;^;4S«l?^<;DJE;^6A±i:/.C5i:, jg6jE|§3ro±«tecDiSI©f#2 i:Ti5K 20 

[GDI 5 1 

Z. <D X ^ ^j:m^iim^iziS\,^X . mm^3t. rw^ffiSg3cOT»Sroig»f#4iroW{-^ 

jE;!is^cjifep>ixTL* 0 tctb . mti^^iz X ^0 ± V ± if ^ mn m ^ 7 <o ^ mwj ^ iz i-t 

. (4. J^jm3iOT»te<?)iiK(f#4Sr^tcMiEJcL. :if;^^^sj-«:^7--ajE(cj;5B^s|-;«^:^wW 

m i± ^ 3 <D T -^M m i± :h m ^ <D m ti ^ X T fc t ^ iz ^ mm m 3 CD 

±?jfc©JSK(r# 2 %MSt !|s4 ;<f ^ <^ #t Sr M *6 i- -5 c :i<7) i: # , ±mm<Dmm^ 2 ^ m 

^ y ~ ^> a > ^ — O N i- ?> Z t iz X <0 ni&m-t ?> t X t ?> o fSi, rwis« 
[00161 

1112 14, >^^B^co-||jfef^^{c#, S:^f>!.^!|Gf^|&|SSl0 0cDlljf^5r^-r7u— ^.V — h- 
■CfctJ, ;«f^^iisf«*&|geiOOOffiJ:43<tt;5M*^r5^jfetr^LTV^-5o f*i. 
^SlOQ{±JE;broS^(cJ;i9j?5jg»r#2. 4 i)i mm \^ X ^ h <0 ft ^ o El2tc:T^i-j; 

5 {i, >ef ^ )|si- «i 7 ^mn:ff ^ ^^m-r ?> :tf ^mnmf^mm 1 o o <d w- ± :ts x zj^ m itt :^ 

55f;^S:jaff-r5«icffi^30T?5fcOJiRlr#4*s|i< J;5l-$ijai^tt5ri:{rJ: ►) (;5^f=-s/7° 
S2) , £E:^>a^T'ffahLfc:«f^^ i|S|- ^ i^&iSSKl 0 0cOjgEJE^3WMJ±^ffiij3 a i:iffi»f# 40 
4i:<7)P^ (S«JESi:T»K<RiJ<^>JS8(f§§i:ora) {cSeui/h, ft t ^ ^■£ ^ m ^£ t' (7) m :a :^ 

mnmmxmm- i> :i b X . mn :^ (o m s. & r if ^ :l t i)^ x ^ ^ o ztnzj;:ioE.:fj(Dm 
{cioT, ;if;^^!|si-a^7 (,7i(.mmm t iim 0 ) (ommA^'^mx i> ^ mmn. ^(omm 

■&<r>mti X '0 ^ t ^m^v {:^'ry:fs3 :YEscD«-a-) . mm^ 3 %:iE'^ tnm 
jacffiS36o±ij6wii{Kf#2S:ft?jfe-rs (;^-ry:7"s4) « ■m^^^^i>t. ±.mm<Dm 

m ^ mtk-t ^ t. X \-i m % ^ ± (r> -7 a — ^ ^ ^ :^ ;v \^ X i> o :Lf\,\zi:V). tz t 
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' » [ 0 0 1 7 1 

S6) . ;!/^J^i|sfa^ 7 --<0*»i|S|.;{f ^ <DWjii&^#iti-5c 
[00181 

[0019] 
[ 0 0 2 0 ] 

«S ttS M t> b < *^ i|sF « fj: if o ;ef ;^ i|sf ffii 7 (O ib . i^fflSsro 

j^i±|g30±gS0ig»T#2Sr^tiM<fc«>, JS. 6 i-i m m ^ <^ m :fiit)i m M <n 

[ 0 0 2 1 ] 

Sfc, MJE^3£0i^JI^{a!l3a(c^^#5^iait, iift(r#4^PflC5fi(f^Wff:^^^^# 

5(7)M#JI;^iJ;'9fi;<iS:^LTv^5CD-C. Ji»f#4^r^CSB(f^<?5jE;^i^^^#50M# 20 

[ 0 0 2 2 ] 

h) •T?fo5o (a) f4JI^JES3;4S|l]«bfc»^cojE;^-fei/if6Wlt/T^fflSr;^-r^77T-fc 

(b) ^4^l^H§§3*5|lI«LT^^3^cv^^i-a^oJE;^■fe>'1^6«lt^fitSr^-r:/7P'-efos 

o 

[ 0 0 2 3 ] 

1113 (a) ^c*3^/^-c, ms.^ 3 <Dmm<D^M'^^j: t'lc X <o . mm^m(Dm^7!)im-&<os.:b so 

SriS^. «S ijsf ;{/ >^ O W if& Jt S ^ T :<f ;^ «S i|£f « §g (J^!|sfm?l&) 7 *s Jh L « -6- J- . Wfi 
$ft^^L-CV'>-5o iiS, jllcJES3£DjgcJE^(|iJ3a«)JE:^tt. iiSBEi^aSr^UTI/^S 

'> ± # -f^ two, 03 (a) <D?^m^±<Dmyr:fi.Btmm^±(r>mmm.ct<Dm(r>^7 

[ 0 0 2 4 ] 

:ff y^mnmrf^Bui 0 0 7!>is.ti<om-^X'»± i^ti^^s Ws i: -t m iz. , m&§i^ 3 (orm 
<Dmm^ 4 ^ mwi-r ^ t (8traw±cofg^fitc) , e (DmyrmitT 'o . ^ ^ 

i^ia(Dmmh^mm.-r^o rrx-. ±m<omm^ 2 t: m < t (B#ratt±«ojt^fiaD) , jbe 
;^-ir>'•t^6cofg^ffl^ijl^idE:^a {;::iSL, :ff :^ mnm^ 7 iz m ^ nx w n 

5. f^il. ii»r#2, 4 i: # <Diafit b (m^<r)S.tl) iS l&r # 2 M -f- 5 i: 

[ 0 0 2 5 ] 

03 (b) i-tmmm 3 (Dmmiz:^ Mr-^^^?^^ I. . mn^ :^<r>^i^T!)i±^^x ^mnm^ so 
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a (^5iE;'3 ^ ^^*ni- S ^ ^«^*o <^ Safit b X. 5 o t<Dtcii>. ff;^irv-y-6<7)fg^ 

lCj;'9ii»f#2. 4*S^D (RtP^Wi E ) , m^lf ^ <D ^ ^ ± -t ^ o r<75j; 
[ 0 0 2 6 ] 

6 t . i$is.^3<o±misxx/Tmicmm^2. 4i-«f^, ms.^3(Dm&^<os.t)f>^mm 

i: ifc X 3 (D ±m<omm^ 2 ^ m < t ^ y) ^ ^mi^m^ 7 (7)msLWii)^'^m t f£ 

7 (DWmWii^'^m t ^ . ^fc JSWt.#2. 4SrKC5®f^Off;^lSr^^#50M 20 
#ff;^J:'9tfi;<l2;^-r5wi:T', iaE»r#2, 45rKI^'50f^<^i£;'3^^±#5(^M#JBE 

[ 0 0 2 7 ] 

1 0 0 2 8 ] 30 

&L±mm L i; p , It 1 IE ® <D ^ J: n. « . ffi T M ffiiJ O JE :f) F;? O jl 

i>M :^m-^mm^^'^i^i^±-r z ^ t i>x^ 

[ 0 0 2 9 ] 

sfc, [Hmmm h < ami^ mm ^£ if (o :ff :^ii^nm ^(r>w mm f^ic it , mBE^ff>Tm(Dm 

Kfr#*^{cM#. ;(/ ^ ^ a SI ^ i|sf ;</ ;^ if& Sr M L . mS.^<DTmm(Dj£tii)>m^ • 
(O m i)^ m M (D m ti X' t Sr«ft^L,;tf^«Si|sf«SgSr^^liSjE»i-5r iAS-x? 40 

[ 0 0 3 0 ] 

■ [ HI ifi o tfis ^ /jj IJi |« ] 

e 

[03] *^|^<^ — ||JS?i0ffi{C#5E;^-fe:^-b-<^Jt^ffiSr^-r^^77-t?&'9, (a) «igt 50 
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